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Fertilization if appropriately selected and administered, may decrease the harmful influences of agricultural inputs. 
The use of ash resulted from wood debris incineration, as mineral soil fertilizer administered in orchard nurseries has high 
potential in both growing and protection against pathogens attacks. In this trial we tested the effectiveness of fertilization 
performed with ash resulted from durmast debris incineration against Podosphaera leucotrycha (Ellis & Everh.) E.S. 
Salmon attack, in a plum nursery, taking into account the environmental tremperature, and rainfall regimen. 
 





The use of fertilization with the aim of 
supplying environmental sustainability may be an 
alternative to reduce the harmful influences of 
agricultural inputs.  
In this context, the use of unconventional 
sources as biomass residues and/or ash resulted from 
biomass incineration, may be an interesting 
alternative, because contributes to soil fertility with 
organic nutrients, reduces the landfill wastes, and 
promotes lower production costs [3, 6, 10]. The 
alternative of using biomass ash as mineral fertilizer, 
if appropriate study upon its composition is made, 
may be an important source of mineral supply, and 
enhancing alkalinity of impoverished soil [7]. 
 






Taking into account these considerations one 
must note that a thoroughgoing chemical study of 
specific composition represents a limitative step in 
using wood ash as soil fertilizer. Even though the 
mineral fertilizing properties of the ash resulted from 
wood waste incineration were tested in several 
studies, literature does not mention this practice as 
usual one [8, 9]. 
Using ash resulted from wood debris biomass 
incineration may enhance not only the developmental 
evolution of crops, but also, due to the contribution 
to the soil nutritional status, their resistance against 
the attacks of different phytopathologic agents [4, 5].  
The intensity and incidence of these attacks of 
mites and pathogens depend at large extent by 
climatic conditions, temperature, and rainfall 
regimen, mainly [2]. In orchard trees, Podosphaera 
leucotrycha (Ellis & Everh.) E.S. Salmon is 
considered one of the most harmful pathogens [1]. 
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Our trial aimed to identify the fertilization 
effectiveness of ash resulted from durmast debris 
incineration, administered in a plum nursery, in 
specific climatic conditions, against Podosphaera 
leucotrycha (Ellis & Everh.) E.S. Salmon attack, 




2. Material and Method 
 
The trial was conducted in a private nursery, 
in Cluj County, the village of Vâlcele. The biological 
material used was represented by the Agent plum 
variety (Prunus domestica L.), obtained by the 
specialists of the Institute for Research Development 
in Fruit Growing, in the year 2004 in Pitesti. 
The type of soil on which the experiment was 
carried out is clayey faeosiome (clay chernozem), 
ensuring good conditions for the cultivation of fruit 
trees. It is part of the molisoils class, with large 
edaphic volume, textural differentiation as follows: 
middle texture (medium clay) on the section 0 - 40 
cm, fine texture (clayey clay) on a thickness of 40-
140 cm and clayey in depth. 
Fertilization of the experimental fields was 
carried out with ash, which was delivered by the 
supplier S.C. A6 IMPEX S.A., a company located on 
the industrial platform built on the Northern side of 
the city of Dej, having as its main activity the 
production and marketing of electric power. The 
product results from combustion kilns of durmast 
wood waste. For optimum results a dose of 20 t/ha, 
meaning 0.4 Kg/plot, in size of 20 m2, was 
administered [7, 9]. 
Phytosanitary treatments were performed 
with conventional and unconventional (organic) 
products. The conventional products used in the 
experimental protocol were: Topsin 70 WDG, 
Dithane M 45, Calypso 480 SC Bravo 500 SC, Score 
250 EC and Carbetox 50, while the organic products 
were used by Funres and Oleorgan. 
The phytosanitary treatments have been 
performed with both conventional and organic 
products. Topsin 70 WDG is a conditioning product 
in the form of a white, concentrated, aqueous 
suspension containing 500 g/L of methyl thiophanate 
produced by Sumi Agro. It is a systemic and contact 
fungicide with preventive and curative action. The 
administration dose is 1 kg/ha - 10 g/14 L water/95 
m2. Dithane M 45 is a contact fungicide with a 
particularly wide spectrum of action. It is produced 
by Dow AgroSciences, USA, with Mancozeb 80% as 
active substance. It is approved for the control of 
more than 400 diseases in over 70 cultures. The 
administration dose is 2 L/ha. Calypso® 480 SC, 
with the active substance Tiacloprid 480 g/L, 
produced by Bayer Cropscience. It has long-lasting 
systemic effects in plants. The treatment is not 
influenced by temperature and precipitation. The 
dose was 0.3 L/ha. Bravo 500 SC, with the active 
substance Chlorothalonil 500 g/L, manufactured by 
Syngenta, is a broad spectrum contact fungicide in 
the field of disease control. The dose is 1.5 L/ha. 
Score ® 250 EC, with the active substance 
Difenoconazole 250 g/L, manufactured by Syngenta, 
is a systemic fungicide dedicated to the control of 
diseases in fruit trees, tomatoes and other crops with 
preventive and curative action. The dose is 0.2 L/ha. 
Carbetox 50 with the active substance Malathion 
37% produced by S.A. Synthesis, Oradea is an 
organophosphorus insecticide. The dose is 0.4 L/ha. 
Funres (60% extracts of Mimosa tenuiflora 
and 20% lemon seeds), produced by Atantica 
Aricola, is intended to combat diseases such as those 
produced by: Botrytis mushrooms (rottenness), 
Sclerotinia, Peronospora, Phytophthora (powerdy 
mildew). It is administered on foliar tissues during 
the vegetation period: 300 mL/100 L water. 
Oleorgan, produced by Atantica Aricola, is a natural 
vegetable product based on vegetable oil, and used to 
combat and reduce the pest population (white fly, 
trips, and aphids). It is administered on foliar tissue 
during the growing season. Application rate: 0.3%, 
preventive at 10 days - 2 weeks, curative, if the attack 
is strong, treatment should be repeated after 4-5 days. 
Monitoring points have been installed on an 
area of 1 m2. The evolution of temperature, humidity 
and rainfall regime throughout the experimental 
period was recorded with a mobile monitoring 
station. 
The STATISTICA v.7.0 program was used 
for raw data processing. Multiple correlations were 
calculated between the attack degree of Podosphaera 
leucotrycha (Ellis & Everh.) E.S. Salmon and abiotic 
factors of major importance in its manifestation, 
temperature and rainfall regimen, respectively. 
 
 
3. Results and Discussions 
 
In the temperature (Var 4) and rainfall (Var 14) 
specific conditions of the experimental period 2017-
2018, the study of the Podosphaera leucotrycha 
(Ellis & Everh.) E.S. Salmon attack on the plum 
saplings, fertilized with ash and treated with the 
mixture of conventional products Topsin 70 WDG, 
Dithane M 45, Calypso 480 SC shows an average 
multiple correlation of R = 0.549 and a determination 
coefficient equal to 30.10% (Fig. 1). Multifactorial 
analysis indicates that a degree of attack of flour 
between 5.70% - 6.20% will be recorded in the 
temperature range 7ºC - 14ºC and in the precipitation 
quantity 1 mm - 4mm (Fig. 1). Attack degrees of 
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Podosphaera leucotrycha (Ellis & Everh.) E.S. 
Salmon over 7% are favored by the temperature 
range of 14 ° C - 18 ° C and the rainfall regimen 





Var 4 – temperature, ºC; Var 14 – rainfall regimen, mm 
 
 
Figure 1. The interaction between temperature (ºC), 
rainfall regimen (mm) and powdery mildew - 
Podosphaera leucotrycha (Ellis & Everh.) E.S. 
Salmon attack degree (AD,%) in plum (Prunus 
domestica L.) stocks, fertilized with ash, treated with 
Topsin 70 WDG, Dithane M 45, Calypso 480 SC,within 
experimental field located in Vâlcele, Cluj County,  
2017-2018 
 
Under the same fertilization conditions, but 
with phytosanitary treatments performed with Bravo 
500 SC, Score 250 EC, Carbetox 50 EC 
phuytosanitary products, resulted a mean multiple 
correlation of R = 0.511 and a representativeness of 
26.10% (Fig. 2).  
The multifactorial analysis indicates that an 
attack degree of Podosphaera leucotrycha (Ellis & 
Everh.) E.S. Salmon between 3,70% -4,10% will be 
recorded in the temperature range of 7ºC - 8ºC and in 
the precipitation range of 0,30 mm - 2,80 mm (Fig. 
2). The attack degrees over 4% are favored by the 
temperature range of 6ºC - 8ºC and rainfall regimen 
within the range of 0 - 2,0 millimeters (Fig. 2). 
Within the same fertilization conditions, but in 
the case of treatment with the mixture of 
unconventional products Funres and Oleorgan, 
resulted a weak multiple correlation of R = 0.217, 
coresponding to the coefficient of determination 
equal to 4.70% (Fig. 3). 
 
 
Var 4 – temperature, ºC; Var 14 – rainfall regimen, mm 
 
Figure 2. The interaction between temperature (ºC), 
rainfall regimen (mm) and powdery mildew - 
Podosphaera leucotrycha (Ellis & Everh.) E.S. 
Salmon attack (AD,%) in in plum (Prunus domestica 
L.) stocks, fertilized with ash, treated with Bravo 500 SC, 
Score 250 EC, Carbetox 50 CE, 2013,within 




Var 4 – temperature, ºC; Var 14 – rainfall regimen, mm 
 
Figure 3. The interaction between temperature (ºC), 
rainfall regimen (mm) and powdery mildew - 
Podosphaera leucotrycha (Ellis & Everh.) E.S. 
Salmon attack (AD,%) in plum (Prunus domestica L.) 
stocks, fertilized with ash, treated with Funres and 
Oleorgan,within experimental field located in Vâlcele, 
county of Cluj, 2013-2015 
AD, % = 2.411-0.012-0.102 
R = 0.217, R2 = 0.047 
AD, % = 2.831-0.147-0.268 
R = 0.511, R2 = 0.261 
AD, % = 5.612-0.122-0.151 
R = 0.549, R2 = 0.301 
12 
ODAGIU Antonia et al./ProEnvironment 12(2019) 10-13 
 
According to the multifactorial analysis, an 
attack degree of Podosphaera leucotrycha (Ellis & 
Everh.) E.S. Salmon over 4% will be recorded in the 
temperature range of 10ºC-14ºC, and rainfall range of 
2.9-4.90 mm (Fig. 3). 
 
4. Conclusion   
 
In order to adopt the most appropriate 
methodologies for the prevention and control of the 
pathogen agent causing powdery mildew, namely 
Podosphaera leucotrycha (Ellis & Everh.) E.S. 
Salmon, it is recommended to monitor the evolution 
of the temperature and rainfall regimen in the area 
concerned. 
In order to achieve superior performance in the 
development of plum saplings in nurseries, it is 
recommended to apply the technological solution 
which provides the ash fertilization and 
administration of the phytosanitary treatment 
consisting of the mixture of conventional products: 
Topsin 70 WDG, Dithane M 45 and Calypso 480 SC. 
 
Acknowledgments: This project is funded by the 
Ministry of Research and Innovation through 
Program 1 - Development of the National Research 
and Development System, Subprogram 1.2 - 
Institutional Performance - Projects for Financing the 
Excellence in CDI, Contract 
no. 37PFE/06.11.2018.  Title of the 
project:  "Increasing the institutional performance 
through consolidation and development of research 







[1] Agrios G., 2005. Plant pathology, Vth edition. 
Department of Plant pathology, University of Florida. 
Elsevier Academic Press. 
 
[2] Baker R.S., C.H. Jarvis, R.J.C. Cannon, A. 
MacLeod, F.K.A. Walters,  2000, The role of climatic 
mapping in predicting the potential geographical 
distribution of non-indigenous pests under current and 
future climates, Agricultural Ecosystem Environment, 
82: 57–71.  
 
[3] Ciesielczuk T., C. Rosik-Dulewska, J. Poluszyńska, E. 
Ślęzak, 2018, Assessment of Effectiveness of Organo-
Mineral Fertilizer Made of Coffee Spent Grounds and 
Biomass Ash, Journal of Ecological Engineering, 20(2): 
73-78. 
 
[4] Garg R.N., H. Pathak, D.K. Das, 2005, Use of fly ash 
and biogas slurry for improving wheat yield and physical 
properties of soil, Enviro Monit Assessment, 107, 1–9. 
 
[5] Kusch S., R. Panstruga, 2017, mlo-based resistance: an 
apparently universal weapon to defeat powdery mildew 
disease, Mol. Plant-Microbe Interact., 30, 179-189 
 
[6] Lanzerstorfer C., 2019, Combustion of Miscanthus: 
Composition of the Ash by Particle Size, Energies, 12(1), 
https://doi.org/10.3390/en12010178 
 
[7] Maeda N., T. Katakura, T. Fukasawa, A.N. Huang, T. 
Kawano, K. Fukui, 2017, Morphology of woody biomass 
combustion ash and enrichment of potassium components 
by particle size classification, Fuel Process. 
Technology, 156, 1–8. 
 
[8] Manisha B., M. Pande, P.B.S. Bhadoria, S.C. 
Mahapatra, 2009, Potential fly-ash utilization in 
agriculture: A global review, Progress in Natural Science, 
19, 1173–1186. 
 
[9] Nurmesniemi H., M. Mäkelä, R. Pöykiö, K. 
Manskinen, O. Dahl, 2012,Comparison of the forest 
fertilizer properties of ash fractions from two power plants 
of pulp and paper mills incinerating biomass-based 
fuels. Fuel Process. Technology, 104, 1–6. 
 
[10] Szempliński W., A. Parzonka, T. Sałek, 2014. Yield 
and energy efficiency of biomass production of some 















”This is an open-access article distributed under the terms of the Creative Commons attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and 
source are credited.”  
13 
